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大麻素受体(CB1 和 CB2 受体)、及内源性大麻素代谢酶（NAPE-PLD、DGL、
FAAH、MGL）在低级别、高级别人脑胶质瘤及胶质瘤瘤周组织中的含量变化，
为脑胶质瘤的诊断及治疗提供新的参考指标及靶点。 







结果：用 LC/MS 方法检测到在内源性大麻素 AEA 在肿瘤组织中比瘤周组
织有明显降低，而 2-AG 在肿瘤组织中比瘤周组织有明显升高。相比瘤周组织，
胶质瘤组织中的内源性大麻素代谢酶 NAPE-PLD、FAAH、MGL 的基因表达及
酶活性均为降低，而 DGL 的基因表达没有变化。CB1 和 CB2 受体在人脑胶质
瘤组织中表达比瘤周组织均有明显的升高。 
结论：内源性大麻素系统在脑胶质瘤发生发展过程中的变化，包括 AEA 水



















Objective: To investigate the alteration of endocannabinoid system including 
endocannabinoids, endocannabinoid recepters and metabolic enzyme of endocan- 
nabinoids, in human gliomas and normal brain tissues and supply potential 
endogenous biomarkers for glial tumor. 
Method: In the present study, we investigated the levels of two major endocan- 
nabinoids, anandamide and 2-arachidonylglycerol (2-AG) by LC/MS , and their 
receptors, CB1 and CB2, in human low grade glioma (WHO grade I-II) tissues, high 
grade glioma (WHO grade IIIIV) tissues, and non-tumor brain tissue controls by 
RT-PCR and western blot. We also measured the expressions and activities of the 
enzymes responsible for anandamide and 2-AG biosynthesis and degradation, that is, 
N-acylphosphatidylethanolamine-hydrolysing phospholipase D (NAPE-PLD), fatty 
acid amide hydrolase (FAAH),monoacylglycerol lipase (MGL), and diacylglycerol 
lipase-alpha (DGL), in the same samples by RT-PCR and LC/MS. 
Result: Liquid chromatography–mass spectometry analysis showed that the 
levels of anandamide decreased, whereas the levels of 2-AG increased in glioma 
tissues, comparing to the non-tumor controls. The expression levels and activities of 
NAPE-PLD, FAAH and MGL also decreased in glioma tissues. The mRNA level of 
DGL unchanged in control tissues and gliomas. Furthermore, quantitative-PCR 
analysis and western-blot analysis revealed that the expression levels of cananbinoid 
receptors, CB1 and CB2, were elevated in human glioma tissues.  
Conclusion: Our data demonstrated that the alteration of endocannabinoid 
system including endocannabinoids, endocannabinoid recepters and metabolic 
enzyme of endocannabinoids, in human gliomas and normal brain tissues. It helps to 
supply potential endogenous biomarkers for identification and new therapies of glial 
tumor. 
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性大麻素系统被证明在很多方面都具有重要的生理作用，如情绪调节，能量代谢，





（2-arachidonylglycerol ，2-AG） 、2-arachidonylglycerol ether ( 2-AGE) 、
O-arachidonyl ethanolamine( OAE)和 N-arachidonyldopamine ( NADA)。这些脂类
化合物与天然的 THC 类似，能直接作用于大麻素受体，发挥类似大麻的作用。






性大麻素。Mechoulam 等从狗的胆囊中分离得到了 2-AG，并且证明在脑中 2-AG
的含量是 AEA 的 800 倍[24]。2-AG 在体内具有镇痛[25]、抗炎、抗癌[26, 27]、





等作用[32-35]。AEA、2-AG 及 OEA 的化学结构如图 1.1。 
 
Arachidonoylethanolamide              2-Arachidonoyl-sn-glycerol 
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oleoyethanolamide 
           (OEA) 
图1.1 内源性大麻素AEA、2-AG及其类似物OEA的化学结构 
Fig1.1 chemical structure of endocanabinoid AEA,2-AG and their analogue OEA. 
1.2.2 大麻素受体 
目前研究表明，经典的大麻素受体包括 CB1 受体（Cannabinoid Receptor 1）、
CB2 受体（Cannabinoid Receptor 2）。除此之外，人们又发现了可被内源性大
麻素激活的其他受体，如 TRPV1 受体(transient receptor potential vanilloid type 
1)，GPR119 及 GPR55 等[36]。 其中对 CB1 和 CB2 的研究比较多。CB1 和
CB2 受体是 G 蛋白偶联受体超家族的一种，与其它受体类似，在结构上面它包






的离子通道，引起膜电位发生变化。当激活 CB 受体时，会使 cAMP 减少，蛋
白激酶 A（PKA）活性受到抑制，导致该酶靶蛋白（离子通道等）磷酸化受阻，





具有一定的作用。THC 刺激小鼠时，会产生 T 细胞激活反应。用 THC 刺激 CB2
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